Here, we are attempting to represent two clocks. ‘To do 





this, we allocate a number of variables for each clock, set 
those variables for each clock, and then print out those 
variables for each clock. 


public class ClockTest 


if 


public static void main(String args[]) 


af 


// declare variables for clock at home 
int homeMinutes; 

int homeHour ; 

boolean homeAM; 


// declare variables for clock at office 
int officeMinutes; 

int officeHour; 

boolean officeAM; 


// assign variables for clock at home 
homeMinutes = 15; 

homeHour = 2; 

homeAM = true; 


// assign variables for clock at office 
officeMinutes = 14; 

officeHour = 7; 

officeAM = false; 


// print variables for clock at home 
System.out.print("Time is " + 
homeHour + ":"); 
System.out.print(homeMinutes + " "); 
if (homeAM == true) 
System.out.println("AM.") ; 
else // homeAM == false 
System.out.println("PM.") ; 


// print variables for clock at office 
System.out.print("Time is " + 
officeHour + ":"); 

System.out.print(officeMinutes + " "); 

if (officeAM == true) 
System.out.println("AM.") ; 

else // officeAM == false 
System.out.println("PM.") ; 


EXAMPLE 2A 


What if we take variables that are common to all clocks, 
and gather them into one class? 


public class Clock 


af 
public int minutes; 
public int hour; 
public boolean AM; 
} 


e Class - a blueprint 
e Object - a creation from that blueprint 


e Use one blueprint to create as many identical houses 
as you want; then customize houses 


e Likewise, use one class to create many identical ob- 
jects; then customize objects with unique data, values 


EXAMPLE 2B 


Now, we can declare a reference to a Clock object, and 
then assign to that reference the location of a new Clock 
object. New objects are allocated off the heap. 





public class ClockTest 


if 


public static void main(String args[]) 


{ 


// declare variables for clock at home 
Clock home; 


// declare variables for clock at office 
Clock office; 


// assign variables for clock at home 

home = new Clock(); // entire object created 
home .minutes = 15; 

home.hour = 2; 

home.AM = true; 


// assign variables for clock at office 
office = new Clock(); // entire object create 
office.minutes = 14; 

office.hour = 7; 

office.AM = false; 
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// print variables for clock at home 
System.out.print("Time is " + 
home.hour + ":"); 
System.out.print(home.minutes + " "); 
if (home.AM == true) 
System.out.println("AM.") ; 
else // home.AM == false 
System.out.println("PM.") ; 


// print variables for clock at office 
System.out.print("Time is " + 
office. hour + ":"); 
System.out.print(office.minutes + " "); 
if (office.AM == true) 
System.out.printin("AM.") ; 
else // office.AM == false 
System.out.println("PM.") ; 


} 
} 
public class Clock 
af 


public int minutes; 
public int hour; 
public boolean AM; 


EXAMPLE 3 





We can write methods for classes, too! Here, we decide 
to have a common set of instructions to print any clock. 


public class Clock 

af 
public int minutes; 
public int hour; 
public boolean AM; 


public void PrintClock() 


{ 
System.out.print("Time is " + hour + ":" + 
minutes + " "); 
if (AM == true) 
System.out.println("AM.") ; 
else // AM == false 
System.out.println("PM.") ; 
t 


Some terminology 


e Instance — an object. Every object is an instance of 
a particular class. 


e Instantiation — the allocation of an object. We have 
a class, and we “allocate an object”, or “instantiate 
an instance of that class”. 





e Instance variable — member variable of class, it is tied 
to the instance (i.e. each instance has its own variable) 





e Instance method — member method of class, it is tied 
to the instance (i.e. you call the method off an instance 
and it operates on the variables of that instance and 
no other) 


e Class method — has static in front; this method is 
not tied to any particular instance, but rather is just a 
helpful method that we’ve put in this class because it’s 
related to this class. Cannot access instance variables 
of any instance of this class. 


And now, here, we can simply invoke that method from 
a particular object, that the method will print out that 
object’s data. 


public class ClockTest 


q. 


public static void main(String args[]) 


{ 


// declare variables for clock at home 
Clock home; 


// declare variables for clock at office 
Clock office; 


// assign variables for clock at home 
home = new Clock(); 

home. .minutes = 15; 

home.hour = 2; 

home.AM = true; 


// assign variables for clock at office 
office = new Clock(); 

office.minutes = 14; 

office.hour = 7; 

office.AM = false; 


// print variables for clock at home 
home .PrintClock() ; 


// print variables for clock at office 
office.PrintClock() ; 


EXAMPLE 4 


We can have more methods as well, each reading or 
altering the class data in some way. 


public class Clock 

af 
public int minutes; 
public int hour; 
public boolean AM; 


public void PrintClock() 


{ 
System.out.print("Time is " + hour + ":" + 
minutes + " "); 
if (AM == true) 
System.out.println("AM.") ; 
else // AM == false 
System.out.println("PM.") ; 
t 


public void SetTime(int theHour, int theMinutes, 
boolean theAM) 
{ 
minutes = theMinutes; 
hour = theHour; 
AM = theAM; 


With those new methods available, using the class be- 
comes very easy. We don’t need to write the same code 


twice! 


public class ClockTest 


{ 


public static void main(String args[]) 


{ 


// declare variables for clock at home 
Clock home; 


// declare variables for clock at office 
Clock office; 


// assign variables for clock at home 
home = new Clock(); 
home.SetTime(2, 15, true); 


// assign variables for clock at office 
office = new Clock(); 
office.SetTime(7, 14, false); 


// print variables for clock at home 
home .PrintClock() ; 


// print variables for clock at office 
office.PrintClock() ; 
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Time is 2:15 AM. 
Time is 7:14 PM. 


